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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photographing 
lens having a sufficient back focas and telecentric 
property and obtaining good image forming performance 
by a small number of component lenses. 



SOLUTION: This photographing lens is composed and 
arrayed in order from an object side of a first meniscus- 
shaped lens L1 whose convex surface is faced to the 
object side, an aperture diaphragm S, a second 
meniscus-shaped lens L2 whose convex surface is faced : 
to an image side and a third lens L3 whose convex 
surface is faced to the object side having positive power 
and satisfys the conditions, 0.2<f/f 1 2<0.6 and 
0.4<f/f3<1 .0 where f is the focal distance of a whole 




system, f 1 2 is the composite focal distance of the first 
lens and second lens and f3 is the focal distance of the 
third lens. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st lens of a meniscus configuration where a convex was turned to a body side 
sequentially from a body side, It is a three three groups configuration which an aperture 
diaphragm, the 2nd lens of a meniscus configuration where a convex was turned to an image 
side, and the 3rd lens with positive power which turned a convex to a body side consist of by 
arranging in order. A taking lens which at least two lens sides in said 1st [ the ] - the 3rd lens 
are the aspheric surfaces, and is characterized by fulfilling the following conditions. 
0.2<f/f 12< 0.6 — (1)0.4<f/f 3< 1 .0 — (2), however f of a focal distance of the whole system and 
f12 are [ a synthetic focal distance of the 1st lens and the 2nd lens and f3 ] the focal distances 
of the 3rd lens. 

[Claim 2] Said 1st lens and said 2nd lens are a taking lens according to claim 1 which is a resin 
lens and is characterized by fulfilling the following conditions. 

- 0.2<f/f 1< 0.4 — (3)0.0<f/f 2< 0.8 — As for (4), however f1, a focal distance of the 1st lens 
and f2 are the focal distances of the 2nd lens. 

[Claim 3] A field by the side of a body of said 1st lens and a field by the side of an image of said 
2nd lens are the aspheric surfaces at least. The aspheric surface by the side of a body of said 
1st lens It is the configuration to which curvature becomes tight from the paraxial spherical 
surface as it separates from an optical axis. The aspheric surface by the side of an image of said 
2nd lens A taking lens according to claim 1 characterized by being the configuration to which 
curvature becomes loose from the paraxial spherical surface as it separates from an optical axis, 
and fulfilling the following conditions. 

0.5<r1/f< 1.5 — (5)0.3<-r4/f< 0!6 — As for (6), however r1, radius of curvature of paraxial of a 
field by the side of a body of the 1st lens and r4 are the radius of curvatures of paraxial of a 
field by the side of an image of the 2nd lens. 



[Translation done.] 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely.. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the taking lens with 
which the good engine performance is especially obtained by small configuration number of 
sheets about the taking lens suitable for devices, such as an electronic "still" camera mainly 
equipped with solid state image pickup devices, such as CCD. 
[0002] 

[Description of the Prior Art] Sufficient back focus is required of the taking lens for electronic 
"still" cameras on the need of securing the space which arranges a filter etc. between a taking 
lens and an image sensor. Moreover, in using the image sensor of a color, in order to suppress 
generating of color nonuniformity, it is required that the flux of light injected from the taking lens 
should carry out incidence at right angles to an image sensor, i.e., it is a tele cent rucksack. 
[0003] Moreover, especially, with the prevalent electronic "still" camera, since the demand of a 
miniaturization and low-cost-izing is high, it is small also to a taking lens and it is expected the 
lens of low cost. Furthermore, it is in the inclination for the size of 1 pixel to become small with 
the miniaturization of an image sensor, and high resolution is demanded. 
[0004] The taking lens using a solid state image pickup device with comparatively little 
configuration number of sheets for devices is indicated by JP.4-1 5361 2,A or JP,7-1 68093,A. 
Each taking lens indicated by these official reports is a three-sheet configuration. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the lens with which the taking lens 
indicated by JP,4-1 5361 2,A is indicated by a video camera and JP.7-1 68093,A was designed 
considering the video cameras TV telephone, for a monitor, etc., and a still video camera as a 
use, it was efficiently inadequate as a taking lens of the electronic "still" camera for inputting 
the image for admiration. 

[0006] This invention is made in view of the technical problem of the conventional technology 
mentioned above, has sufficient back focus and tele cent rucksack nature, and aims at offering 
the taking lens with which the good image formation engine performance is obtained by small 
configuration number of sheets. 
[0007] 

[Means for Solving the Problem] The 1st lens of a meniscus configuration where a taking lens 
concerning this invention turned a convex to a body side sequentially from a body side, It is a 
three three groups configuration which an aperture diaphragm, the 2nd lens of a meniscus 
configuration where a convex was turned to an image side, and the 3rd lens with positive power 
which turned a convex to a body side consist of by arranging in order. At least two lens sides in 
the 1st - the 3rd lens are the aspheric surfaces, and it is characterized by fulfilling the following 
conditions. 

0.2<f/f 12< 0.6 — (1)0.4<f/f 3< 1 .0 — (2), however f of a focal distance of the whole system and 
f12 are [ a synthetic focal distance of the 1st lens and the 2nd lens and f3 ] the focal distances 
of the 3rd lens. 

[0008] Moreover, the 1st lens and the 2nd lens can be constituted from a resin lens, and it is 



2/6 ^— 



desirable to fulfill the following conditions in that case. 

- 0.2<f/f 1 < 0.4 — (3)0.0<f/f 2< 0.8 — As for (4), however f 1 , a focal distance of the 1 st lens 
and f2 are the focal distances of the 2nd lens. 

[0009] Furthermore, it becomes possible by establishing the aspheric surface in a field by the 
side of a body of the 1st lens, and a field by the side of an image of the 2nd lens to amend 
aberration effectively. In that case, it is the configuration to which curvature becomes tight from 
the paraxial spherical surface as the aspheric surface by the side of a body of the 1st lens 
separates from an optical axis, and it is desirable [ the aspheric surface ] for it to fulfill the 
following conditions desirably that it is the configuration to which curvature becomes loose from 
the paraxial spherical surface as the aspheric surface by the side of an image of the 2nd lens 
separates from an optical axis. 

0.5<r1/f< 1.5 — (5)0.3<-r4/f< 0.6 — As for (6), however r1, radius of curvature of paraxial of a 
field by the side of a body of the 1 st lens and r4 are the radius of curvatures of paraxial of a 
field by the side of an image of the 2nd lens. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the taking lens concerning this 
invention is explained. The taking lens of an operation gestalt is for example, a three three 
groups configuration which the 1st lens L1 of the meniscus configuration where the convex was 
turned to the body side, aperture-diaphragm S, the 2nd lens L2 of the meniscus configuration 
where the convex was turned to the image side, and the 3rd lens L3 with the positive power 
which turned the convex to the body side consist of by arranging in order sequentially from the 
body side used as the left-hand side in drawing as shown in drawing 1 . At least two lens sides 
are the aspheric surfaces among six lens sides of the 1st - the 3rd lens. The plane-parallel plate 
P most located in an image side represents plates, such as an infrared cut-off filter inserted 
between a taking lens and an individual image sensor, a low pass filter, and cover glass, when 
using as image pick-up optical system. At the time of layout, aberration is amended as the whole 
optical system containing this plane-parallel plate P. 

[001 1] In order to obtain sufficient back focus and the good image formation engine performance, 
the taking lens of an operation gestalt arranges two a meniscus lens and the 1st lens L1, and the 
2nd lens L2 so that a concave surface may be opposed to aperture-diaphragm S. Moreover, 
good tele cent rucksack nature is secured by using the 3rd lens L3 as the positive lens which 
serves as a convex at a body side. At this time, the good image formation engine performance, 
sufficient back focus, and tele cent rucksack nature can be obtained by distributing the power of 
the pre-group which consists of the 1st and 2nd lens L1 and L2 so that the following conditions 
(1) and (2) may be filled, and the power of thei back group which consists of the 3rd lens L3 f 
0.2<f/f 1 2< 0.6 — (1 )0.4<f/f 3< 1 .0 — (2), however f of the focal distance of the whole system 
and f 1 2 are [ the synthetic focal distance of the 1st lens and the 2nd lens and f3 ] the focal 
distances of the 3rd lens. 

[0012] Conditions (1) specify the ratio of the focal distance of a pre-group and the focal 
distance of the whole system which consist of the 1st and 2nd lens L1 and L2. If the power of a 
pre-group becomes strong exceeding the maximum of conditions (1), the radius of curvature of 
each side of the 1 st lens L1 and the 2nd lens L2 will become small too much, amendment of 
spherical aberration and comatic aberration will become difficult, and the contrast of the whole 
screen will fall. Furthermore, it becomes difficult to secure sufficient back focus. The astigmatic 
difference becomes large while a curvature of field will serve as lack of amendment, if it is less 
than the minimum of conditions (1) and the power of a pre-group becomes weak. Moreover, it 
becomes difficult to make the overall length of a taking lens small. 

[0013] Conditions (2) specify the ratio of the focal distance of a back group and the focal 
distance of the whole system which consist of the 3rd lens L3. If the power of a back group 
becomes strong exceeding the maximum of conditions (2), while amendment of distortion 
aberration will become difficult, it becomes impossible to secure sufficient back focus. If it is less 
than the minimum of conditions (2) and the power of a back group becomes weak, it will become 
difficult to secure good tele cent rucksack nature. 

[0014] The 1st lens L1 and the 2nd lens L2 can be constituted from a resin lens. Since it is large 
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as compared with a glass material, in order that change of the configuration over change of 
environment, such as temperature and humidity, and a refractive index may make small engine- 
performance change of the whole system by these environmental variations, as for a resin 
material, it is desirable to give the amendment effect so that the power of each resin lens may 
be distribute appropriately or a mutual change may be offset with two or more resin lenses. 
When using the 1st lens L1 and the 2nd lens L2 as a resin lens, in order to suppress change of 
the engine performance by the environmental variation and to amend many aberration good, it is 
desirable to fill the following conditions (3) and (4). 

- 0.2<f/f 1< 0.4 — (3)0.0<f/f 2< 0.8 — As for (4), however fl, the focal distance of the 1st lens 
and f2 are the focal distances of the 2nd lens. 

[0015] Conditions (3) specify the ratio of the focal distance of the 1st lens L1, and the focal 
distance of the whole system. If the positive power of the 1st lens L1 becomes strong exceeding 
the maximum of conditions (3), amendment of a curvature of field will become difficult and the 
engine-performance change (mainly migration of a focus location) to an environmental variation 
will become large. If it is less than the minimum of conditions (3) and the negative power of the 
1st lens L1 becomes strong, in order to maintain the positive power of the whole system, the 
positive power of the 2nd lens L2 will be come size, a kink colander will not be obtained, but 
especially comatic aberration will become large, and the contrast of an image will fall. 
[0016] Conditions (4) specify the ratio of the focal distance of the 2nd lens L2, and the focal 
distance of the whole system. If the positive power of the 2nd lens L2 becomes strong exceeding 
the maximum of conditions (4), the engine-performance change (they are mainly migration of a 
focus location and the bow of the image surface) to an environmental variation will become large. 
While coming the positive power of the 3rd lens L3 size, and not obtaining a kink colander but 
the astigmatic difference's becoming large in order to maintain the positive power of the whole 
system if it is less than the minimum of conditions (3) and has the negative power of the 2nd 
lens L2, it becomes difficult to fully secure a back focus. 

[0017] By establishing the aspheric surface in the field by the side of the body of the 1st lens, 
and the field by the side of the image of the 2nd lens at least, the image formation engine 
performance can be effectively raised also with the small number of the aspheric surfaces. In 
that case, many aberration can be amended good by making the aspheric surface by the side of 
the body of the 1st lens into a configuration to which curvature becomes tight from the paraxial 
spherical surface as it separates from an optical axis. Moreover, the image surface flat from the 
center of a screen to the circumference can be acquired by making the aspheric surface by the 
side of the image of the 2nd lens into a configuration to which curvature becomes loose from the 
paraxial spherical surface as it separates from an optical axis. Furthermore, many aberration can 
be amended good by filling the following conditions (5) and (6) in this case. 
0.5<r1/f< 1.5 — (5)0.3<-r4/f< 0.6 — As for (6), however r1, the radius of curvature of the 
paraxial of the field by the side of the body of the 1st lens and r4 are the radius of curvatures of 
the paraxial of the field by the side of the image of the 2nd lens. 

[0018] Conditions (5) specify the ratio to the focal distance of the whole system of the radius of 
curvature of the paraxial of the body side of the 1st lens. If radius of curvature becomes large 
exceeding the maximum of conditions (5), while a curvature of field will become the lack of 
amendment, the effective diameter of the 1st lens becomes large. If it is less than the minimum 
of conditions (5) and radius of curvature becomes small, as the power of the 1st lens L1 does 
not become excessive, the radius of curvature of the concave surface by the side of the image 
of the 1 st lens will also become small, and amendment of comatic aberration and distortion 
aberration will become difficult especially. 

[0019] Conditions (6) specify the ratio to the focal distance of the whole system of the radius of 
curvature of the paraxial of the image side of the 2nd lens. If radius of curvature becomes large 
exceeding the maximum of conditions (6), especially the astigmatic difference will become large 
and the image formation engine performance in a periphery will deteriorate. If it is less than the 
minimum of conditions (6) and radius of curvature becomes small, the power of the 2nd lens L2 
will become excessive, and it will become difficult to secure sufficient back focus and tele cent 
rucksack nature. 
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[0020] Hereafter, seven examples of the taking lens concerning this invention are explained. 
[0021] 

[Example 1] Draw ing 1 is lens drawing showing the lens configuration of an example 1, and the 
concrete numerical configuration is shown in a table 1. inside of drawing and table, and FNO. — 
for a half-field angle [unitdegree] and r, the radius of curvature [unitmm] of lens each side and 
d are [ the f number and f / a focal distance [unitmm] and w / the refractive index in d line 
(588nm) of each lens and nu of lens thickness or a lens gap [unitimm], and nd ] the Abbe 
numbers of each lens. For the 1 st lens L1 , the 3rd, and the 4th page, the 2nd lens L2, the 5th, 
and the 6th page are [ the 1 st and the 2nd page / the 3rd lens L3, the 7th, and the 8th page ] 
plane-parallel plates P. Aperture-diaphragm S is in an image side from the image side of the 1st 
lens L1 in the location of 3.82mm. 

[0022] Moreover, the field by the side of the body of the 1st lens L1 (field number 1) and the 
field by the side of the image of the 2nd lens L2 (field number 4) consist of examples 1 in the 
aspheric surface symmetrical with a revolution. The curvature (1/r) on X and the optical axis of 
the aspheric surface is expressed with c, and the aspheric surface is expressed [ distance / (the 
amount of sags) / from the tangential plane on the optical axis of the aspheric surface of the 
coordinate point on the aspheric surface where the height from an optical axis becomes h ] with 
the following formulas (7) in a constant of the cone considering K and the 4th aspheric surface 
coefficient [ 6th / 8th / 10th ] as A4, and A6, A8 and A10. The radius of curvature of the 
aspheric surface in a table 1 is radius of curvature on an optical axis, and the constant of the 
cone of these fields and an aspheric surface coefficient are shown in a table 2. In addition, the 
notation E in a table expresses the power which makes a characteristic the numeric character 
the base and on the right of E for 10, for example, the value "0.1 581 E-3" of the page [1st-] 
aspheric surface coefficient A 4 of a table 2 means "0.0001581." 

X=ch2/(1+root (H1+K) c2h2))+A4h4+A6h6+A8h8+A10h1 0 — (7) [0023] in the chromatic 
aberration (A) is indicated to be according to the spherical aberration in d line, g line (436nm), 
and C line (656nm), and (B), drawing 2 (A) - (D) shows many aberration of the taking lens of an 
example 1, the chromatic aberration of magnification in g line on the basis of d line and C line 
and (C) show astigmatism (S: — sagittal one and M: — meridional), and (D) shows distortion 
aberration. The unit of the horizontal axis on which (%), percent, and other amounts of aberration 
are shown by the unit of the horizontal axis on which the amount of distortion aberration is 
shown is mm. 
[0024] 
[A table 1] 

Fno.1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 10.577 4.20 1.58547 29.92 18.160 
5.843 - 3.626 4.20 1.49176 57.44 - 4.268 0.385 1 1.353 3.53 1.69680 55.56 -39.640 3.047 
infinity5.70 1.51633 64.18 infinity [0025] 
[A table 2] 

K A4 A6 A8 A10 The 1st page 0.0000 0.1 581 E-3 0.0000 0.0000 0.0000 The 4th page 0.0000 
0.1078E-2-0.5632E-4 0.7400E-5 0.0000 [0026] 

[Example 2] Drawing 3 is lens drawing showing the lens configuration of an example 2, and the 
concrete numerical configuration is shown in a table 3. Aperture-diaphragm S is in an image side 
from the image side of the 1st lens L1 in the location of 2.68mm. The field by the side of the 
body of the 1st lens L1 (field number 1) and the field by the side of the image of the 2nd lens L2 
(field number 4) consist of examples 2 in the aspheric surface symmetrical with a revolution, and 
the constant of the cone of these fields and an aspheric surface coefficient are shown in a table 
4. Draw ing 4 (A) - (D) shows many aberration of the taking lens of an example 2. 
[0027] 
[A table 3] 

Fno.1:2.8^= 10.00mm w= 20.0-degree side number r d nd nu 1 10.233 6.11 1.58547 29.92 12.194 
4.593 - 3.435 4.17 1.49176 57.44 - 4.195 0.385 12.080 3.70 1.64000 60.16 -18.911 3.537 
infinity5.70 1.51633 64.18 infinity [0028] 
[A table 4] 

K A4 A6 A8 A10 The 1st page 0.0000 0.1445E-3 0.1 788E-5-0.4251E-7 0.0000 The 4th page 



5/6 ^— v 



0.0000 0.1 600E-2-0.2061 E-3 0.2527E-4-0.6690E-6[0029] 

[Example 3] Drawing 5 is lens drawing showing the lens configuration of an example 3, and the 
concrete numerical configuration is shown in a table 5. Aperture-diaphragm S is in an image side 
from the image side of the 1st lens L1 in the location of 3.76mm. Both sides (field numbers 1 and 
2) of the 1st lens L1 and both sides (field numbers 3 and 4) of the 2nd lens L2 consist of 
examples 3 in the aspheric surface symmetrical with a revolution, and the constant of the cone 
of these fields and an aspheric surface coefficient are shown in a table 6. D rawin g 6 (A) - (D) 
shows many aberration of the taking lens of an example 3. 
[0030] 
[A table 5] 

Fno.1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 11.471 4.13 1.58547 29.92 19.914 
5.773 - 3.858 4.20 1.49176 57.44 - 4.233 0.385 10.071 3.53 1.72916 54.76 138.460 3.047 
infinity5.70 1.51633 64.18 infinity [0031] 
[A table 6] 

K A4 A6 A8 A10 The 1st page 0.0000 0.3332E-3 0.0000 0.0000 0.0000 The 2nd page 0.0000 
0.6458E-3-0.1647E-4 - 0.9185E-7 0.0000 3rd Page 0.0000 0.2304E-3-0.8149E-5 0.2745E-6- 
0.1996E-8 The 4th page 0.0000 0.1014E-2-0.4382E-4 0.7349E-5 0.0000[0032] 
[Example 4] Drawing 7 is lens drawing showing the lens configuration of an example 4, and the 
concrete numerical configuration is shown in a table 7. Aperture-diaphragm S is in an image side 
from the image side of the 1st lens L1 in the location of 3.02mm. Both sides (field numbers 1 and 
2) of the 1st lens L1 and the field by the side of the image of the 2nd lens L2 (field number 4) 
consist of examples 4 in the aspheric surface symmetrical with a revolution, and the constant of 
the cone of these fields and an aspheric surface coefficient are shown in a table 8. Drawing 8 (A) 

- (D) shows many aberration of the taking lens of an example 4. 
[0033] 

[A table 7] 

Fno.1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 8.451 5.11 1.58547 29.92 8.798 
4.913 - 3.817 3.92 1.49176 57.44 -4.395 0.385 13.309 3.86 1.61800 63.46 -13.309 3.317 
infinity5.70 1.51633 64.18 infinity [0034] 
[A table 8] 

K A4 0.1686E-3-0.1514E-4 0.0000 [ ] — the 4th page [ ] — 0.0000 0.1 01 1 E-2-0.4556E-4 0.7283 

— E-5 0.0000 [0035] A6 A8 A10 The 1st page 0.0000 0.2343E-3 0.721 4E-5-0.4537E-7 0.0000 
The 2nd page 0.0000 0.5401 E-3 

[Example 5] Drawing 9 is lens drawing showing the lens configuration of an example 5, and the 
concrete numerical configuration is shown in a table 9. Aperture-diaphragm S is in an image side 
from the image side of the 1st lens L1 in the location of 4.75mm. Both sides (field numbers 1 and 
2) of the 1st lens L1 and both sides (field numbers 3 and 4) of the 2nd lens L2 consist of 
examples 5 in the aspheric surface symmetrical with a revolution, and the constant of the cone 
of these fields and an aspheric surface coefficient are shown in a table 10. Dra win g 10 (A) - (D) 
shows many aberration of the taking lens of an example 5. 
[0036] 
[A table 9] 

Fno.1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 9.772 5.73 1.58547 29.92 10.686 
6.873 - 4.894 3.24 1.58547 29.94 - 4.783 0.295 9.813 3.38 1.69680 56.56 -43.417 2.297 
infinity5.70 1.51633 64.18 infinity [0037] 
[A table 10] 

K A4 A6 A8 A10 The 1st page 0.0000 0.4099E-3 - 0.7757E-5 0.271 5E-6 0.0000 The 2nd page 
0.0000 0.2328E-2-0.2916E-3 0.3353E-4-0.1 1 13E-5 The 3rd page 0.0000 0.1455E-3-0.1800E-5 
0.7900E-7 0.0000 The 4th page 0.0000 0.4108E-3 0.1546E-4 0.1938E-5 0.0000[0038] 
[Example 6] Drawing 1 1 is lens drawing showing the lens configuration of an example 6, and the 
concrete numerical configuration is shown in a table 11. Aperture-diaphragm S is in an image 
side from the image side of the 1st lens L1 in the location of 4.42mm. Both sides (field numbers 
1 and 2) of the 1st lens L1 and both sides (field numbers 3 and 4) of the 2nd lens L2 consist of 
examples 6 in the aspheric surface symmetrical with a revolution, and the constant of the cone 
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of these fields and an aspheric surface coefficient are shown in a table 12. Drawing 12 (A) - (D) 

shows many aberration of the taking lens of an example 6. 

[0039] 

[A table 11] 

Fno.1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 10.970 6.89 1.58547 29.92 7.573 
6.363 - 7.038 4.18 1.49176 57.44 - 4.513 0.845 7.798 2.97 1.72916 54.76 15.917 3.397 infinity5.70 
1 .51 633 64. 1 8 infinity [0040] 
[A table 1 2] 

K A4 A6 A8 A10 The 1st page 0.0000 0.2714E-3 0.1261E-5 0.4762E-7 0.0000 The 2nd page 
0.0000 0.1725E-2 0.8870E-4 0.1345E-5 0.0000 The 3rd page 0.0000 0.1 716E-3-0.1010E-5 
0.1207E-6 0.0000 The 4th page 0.0000 0.801 6E-3-0.8927E-5 0.4648E-5 0.0000[0041] 
[Example 7] Drawin£ 13 is lens drawing showing the lens configuration of an example 7, and the 
concrete numerical configuration is shown in a table 13. Aperture-diaphragm S is in an image 
side from the image side of the 1st lens L1 in the location of 3.23mm. Both sides (field numbers 
1 and 2) of the 1st lens L1 and the field by the side of the image of the 2nd lens L2 (field number 
4) consist of examples 7 in the aspheric surface symmetrical with a revolution, and the constant 
of the cone of these fields and an aspheric surface coefficient are shown in a table 14. Drawing 
14 (A) - (D) shows many aberration of the taking lens of an example 7. 
[0042] 
[A table 13] 

Fno. 1:2.8 f= 10.00mm w= 20.0-degree side number r d nd nu 1 7.129 3.92 1.58547 29.92 5.048 
5.493 - 5.922 3.53 1.49176 57.44 - 3.885 1.695 8.036 2.98 1.64000 60.16 16.927 3.517 infinity5.70 
1 .51 633 64.1 8 infinity [0043] 
[A table 14] 

K A4 0.22OOE-3 0.2480E-4 0.0000 [ ] — the 4th page [ ] — 0.0000 0.1 1 93E-2-0.2557E-4 0.1 1 12 

— E-4 0.0000 [0044] A6 A8 A10 The 1st page 0.0000 0.9305E-3 0.3832E-5 0.1039E-5 0.0000 

The 2nd page 0.0000 0.4202E-2 The following table 15 shows the value which each example 

takes to above-mentioned condition (1) - (6). Any example fulfills all conditions and can obtain 

the good engine performance. 

[0045] 

[A table 1 5] 

Conditions Example Enclosure Example 1 An example 2 Example 3 Example 4 Example 5 An 
example 6 Example 7 (1) 0.2-0.6 0.351 0.277 0.391 0.269 0.345 0.445 0.473 (2) 0.4-1.0 0.767 
0.828 0.679 0.877 0.848 0.551 0.473 (3) -0.2-0.4 0.278 0.198 0.255 0.176 0.170 -0.060 -0.103 (4) 
0.0-0.8 0.236 0.210 0.304 0.210 0.327 0.604 0.684 (5) 0.5-1.5 1.058 1.023 1.147 0.845 0.977 1.097 
0.713 (6) 0.3-0.6 0.427 0.420 0.423 0.440 0.478 0.451 0.389 [0046] 

[Effect of the Invention] As explained above, according to this invention, the taking lens which 
secures sufficient back focus and tele cent rucksack nature, and has the good image formation 
engine performance by small configuration number of sheets can be obtained by introducing the 
aspheric surface symmetrical with a revolution into the 2nd [ at least ] page with a three-sheet 
configuration. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is lens drawing of the taking lens of an example 1. 

[Drawing 2 ] It is many aberration drawings of the taking lens of an example 1 , and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[ Draw ing 3] It is lens drawing of the taking lens of an example 2. 

[Drawing 4] It is many aberration drawings of the taking lens of an example 2, and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[Drawing 5] It is lens drawing of the taking lens of an example 3. 

[Drawing 6] It is many aberration drawings of the taking lens of an example 3, and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[Drawin g 7] It is lens drawing of the taking lens of an example 4. 

[Drawing 8] It is many aberration drawings of the taking lens of an example 4, and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[Drawing 9] It is lens drawing of the taking lens of an example 5. 

[Drawin g 10] It is many aberration drawings of the taking lens of an example 5, and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[ Drawing 1 1j It is lens drawing of the taking lens of an example 6. 

[Drawing 1 2] It is many aberration drawings of the taking lens of an example 6, and in (A), the 
chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 
and (B), (D) shows distortion aberration. 

[Drawing 13] It is lens drawing of the taking lens of an example 7. 

[ Drawin g 14] It is many aberration drawings of the taking lens of an example 7, and in (A), the 

chromatic aberration of magnification and (C) show astigmatism, and, as for chromatic aberration 

and (B), (D) shows distortion aberration. 

[Description of Notations] 

L1 The 1st lens 

L2 The 2nd lens 

L3 The 3rd lens 

P Plane-parallel plate 



[Translation done.] 
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